O ccupational therapy has long been involved in the treatment of children with developmental and mild motor problems. The prevalence is estimated to be at least 6% (American Psychiatric Association, 1994) , and higher in children with other developmental or learning problems (Fox & Lent, 1996) . It is now recognized that most children are not likely to outgrow their clumsiness (Losse et al., 1991) . The academic, social, and emotional impact of this chronic condition affects the occupational performance of school age children, resulting in frequent referrals to occupational therapy (Cantell, Smyth, & Ahonen, 1994; Missiuna, 1996; Schoemaker & Kalverboer, 1994) . While the condition has many names (Missiuna & Polatajko, 1995) , the DSM-IV defines Developmental Coordination Disorder (DCD) as "a marked impairment in the development of motor coordination....(which) significantly interferes with academic achievement or activities of daily living..." (American Psychiatric Association, 1994) .
The need for valid and reliable assessment tools in identifying children who have motor coordination problems has been advocated by occupational therapists (McConnell, 1995; Missiuna & Pollock, 1995) . Burton and Miller (1998) reviewed 45 tests of motor skills and abilities but many are not appropriate for use with school-aged children. Of the tests most commonly used in North America, with this age group, the Bruininks-Oseretsky Test of Motor Proficiency (Bruininks, 1978) is among the most. The Movement Assessment Battery for Children (Movement ABC) (Henderson & Sugden, 1992 ) is a relatively new test used extensively in Europe and Asia, but is not well known on this continent. The Test of Gross Motor Development (Ulrich, 1985) is a useful assessment of the process used to perform skilled movement, but requires exceptional observational skills and is best suited to children 5 to 7 years old. The Sensory Integration and Praxis Tests (Ayres, 1989 ) is a well designed and validated set of tests but is lengthy and expensive to administer, and the economic cutbacks in the health care and educational systems often preclude its use. Methodologically strong but succinct measurements are needed.
Parent report of childrens' current skills and deficits has consistently been shown to be a sensitive, reliable, and valid source of information (Faraone, Biederman, & Milberger, 1995; Glascoe & Dworkin, 1995) . In addition to being time-effective and possibly more accurate than some standardized tests (Fox & Lent, 1996) , parental perceptions used as part of a client-centered approach is advocated by occupational therapists (Townsend et al., 1997) . In addition, they may help overcome the difficulty in assessing skills relevant to children's daily living when using objective measures (Miyahara & Mobs, 1995) . Judgementbased assessments have many advantages and offer a balance between objective standardized tests and the subjective nature of clinical observations (Burton & Miller, 1998) . Parent questionnaires can provide qualitative, accurate assessment of their childrens' skills in a naturalistic environment.
The Movement Assessment Battery for Children Checklist (Henderson & Sugden, 1992) and the Teacher Identification of Children with Movement Skill Problems (Missiuna & Pollock, 1995) were both developed for use by teachers to augment standardized tests in the identification of children with movement disorders. In considering the use of either of these scales with parents, we found that many questions were difficult for parents to answer; however, no other questionnaire that specifically assessed parent perceptions of their children's motor abilities had been reported in the literature. As the practice of occupational therapy encompasses family-centered care (Pollock & Stewart, 1998) , our aim was to develop a measure of motor skills for parents.
We also wanted to make the questionnaire applicable across all school ages by asking parents to compare their child with other children his or her own age. This objective was made possible when we conducted a series of studies with 360 children, who underwent several days of assessment including 3 hours of testing of motor, visual motor, and visual perceptual skills (Kaplan, Wilson, Dewey, & Crawford, 1998b) . Parents spent several hours being interviewed and completing questionnaires about their children. These families agreed to participate in the first and third studies. This paper describes the procedures involved in the development of the Developmental Coordination Disorder Questionnaire (DCDQ), a parent questionnaire used to identify children with motor problems. We also report the evaluation of the questionnaire's reliability and validity, and two additional studies that investigate the use of the DCDQ.
Study 1 Method

Procedure
We developed a scale with 35 items, based on our review of three commonly used questionnaires: Parent Rating Scale of Everyday Cognitive and Academic Abilities (Williams, Ochs, Williams, & Mulhern, 1991) , the Movement Assessment Battery for Children Checklist (Henderson & Sugden, 1992) , and the Teacher Identification of Children with Movement Skill Problems (Teacher Identification Checklist) (Missiuna & Pollock, 1995) . After reviewing this version with researchers and clinicians, and having four families evaluate it for clarity and ease, the questionnaire was reduced to 22 items. For each item, parents were asked to compare the degree of coordination of their child with other children of the same age, and to rate this on a 5-point Likert scale, ranging from "Not at all like this child," to "Extremely like this child." Examples of questions are: (a) Throws a ball in a controlled and accurate fashion, compared with other children this age; (b) Learned to ride a bike later than his or her friends.
The questionnaire was not forced choice; parents had the option of answering "Don't know" to each question. Most items were written so that a high score on the scale reflected good coordination but eight were written so that the same high score reflected poor coordination; these items, worded in a negative direction, were interspersed with positively worded items to reduce response set.
The questionnaire was mailed to a sample of 345 families who participated in the series of studies, with a cover letter inviting them to complete it and return by mail, or to call and complete it through a phone interview. A large proportion (two-thirds) of the sample had reading disorders in the family, which might have affected the parent's ability to respond to a questionnaire, so offering to complete the questionnaire through a phone interview should have improved both the response rate and the validity of the answers. Of the 345 questionnaires mailed, 96% were returned: 252 by mail and 80 by telephone interview.
Four items in the DCDQ were answered "Don't know" over 5% of the time; therefore, they were dropped from the questionnaire. Two of these items required the parents to remember when their child first learned a motor skill (e.g., skipping, using a knife), and the other two involved assessing how well their child "dribbled" or kicked a ball, which many parents reported not observing directly. One other item involving the parent's description of their child's pencil grasp was excluded because parents seemed unable to define a grasp beyond "typical" or "atypical," which did not provide the range of comparison that other items gave us. The final 17-item version of the questionnaire was used in the analyses reported here. The values of items worded in the negative direction were reversed (e.g., 5 became 1) and the scores for each item were added to give a total DCDQ score.
Measurement Tools
No single test has been accepted as a gold standard for DCD (Henderson, 1987; Kaplan et al., 1998b; Polatajko, 1998a) . Maeland (1992) used two standardized tests and one questionnaire to assess over 300 children for the presence of DCD. Each of the three tests tended to identify 5% of the population-based sample; however, each test tended to identify a slightly different 5% group of children. Studies like this have led to a common practice of "triangulation" to determine a diagnostic when no gold stand exists (Levine, Busch, & Aufseeser, 1982; Missiuna & Pollock, 1995; Wright & Sugden, 1996) . This approach was used in our studies, where two measures commonly used to assess motor competence in school-aged children were administered to define DCD and to examine the concurrent validity of the DCDQ. The Bruininks-Oseretsky Test of Motor Performance (BOTMP) (Bruininks, 1978 ) is a 46-item test that assesses the motor functioning of children from 4.5 to 14.5 years of age. The Movement ABC (Henderson & Sugden, 1992 ) also assesses motor difficulties in children. It contains eight tasks for each of four different age groups: 4 to 6 years, 7 to 8 years, 9 to 10 years, and 11 to 12 years. The total impairment score is interpreted in terms of age-related percentile norms.
Participants
Between 1992 and 1997, a study conducted at the Alberta Children's Hospital Research Center examined physiological, behavioral, and genetic correlates of learning and attention problems (Kaplan, Dewey, Crawford, & Fisher, 1998a) . Three hundred seventy-nine children and their families participated: 224 index children with learning/ attention disorders referred by agencies and private schools, and 155 control participants with no apparent learning or attention problems. The control group consisted of 112 children, individually matched to every second index child with regard to age, sex, and socioeconomic status; and 43 control participants from another study concerning children with a history of family health problems (e.g., a parent with a physical disability) on whom we had identical data.
All children were between the ages of 8 and 18 years. Of the 379 children 73 were above the age limit of the BOTMP (14 years 6 months) and were not included. Although none of the children was referred to this study specifically because of motor or coordination problems, a substantial number displayed such difficulties. Table 1 describes the remaining sample of 306 participants in terms of age, gender, socioeconomic status (determined by parental occupation), and the presence or absence of a learning, attention, or motor problem using the following criteria.
Reading Disability. To be categorized as having a reading disability, child participants could have any of three different types of reading difficulties: (a) deficits in basic reading skills (scoring at or below the16th percentile on the Basic Reading cluster of the Woodcock-Johnson Psychoeducational Battery-Revised (WJ-R) (Woodcock & Johnson, 1989) ), (b) deficits in reading comprehension (scoring at or below the 16th percentile on the WJ-R Reading Comprehension cluster), or (c) deficits in phonological awareness (scoring below the 24th percentile on the WJ-R Word Attack subtest, and scoring at or below the 16th percentile on the Wide Range Achievement Test-Revised (WRAT-R) (Jastak & Wilkinson, 1984) spelling subtest or the WJ-R spelling subtest, and scoring less than or equal to 16 on the Auditory Analysis Test (Rosner & Simon, 1971) .
Attention-Deficit/Hyperactivity Disorder (ADHD).
To be categorized as ADHD, child participants had to: (a) meet diagnostic criteria for ADHD, determined by the Diagnostic Interview Schedule for Children (DISC) (Costello, Edelbrock, & Costello, 1985) through the DSM in 1992 (DSM-IIIR) (current at the time the study began), or (b) be diagnosed as ADHD by a physician and be currently taking Ritalin, or (c) obtain a T score greater than or equal to 70 (the conventional clinical cutoff is 67) on the Attention Scale of the Child Behavior Check List (CBCL) (Achenbach, 1991) and score greater than or equal to one standard deviation above the mean for age and sex on the Abbreviated Symptom Questionnaire (ASQ) (Conners, 1991) .
Levine (Levine et al., 1982; Levine & Satz, 1984) defines important principles about the detection and selection of children with ADHD, advocating that diagnosis be made only after a review of information from multiple observation sources, as information from a variety of sources may differ due to inadequacy of the testing instruments, personal biases, political/funding agendas, and or the fact that the child may manifest the problem variably in different settings. For these reasons, several sources of data were used in our evaluation of ADHD. The majority of children meeting the criteria for ADHD (91%) met the criteria on the DISC, with the remaining children meeting other criteria based on the CBCL, ASQ, and physicians' diagnosis.
Developmental Coordination Disorder. To evaluate the validity of the DCDQ in identifying children with motor problems, it was necessary to categorize each child participant in our study as DCD or non-DCD. For this task, the BOTMP and the Movement ABC were used, yielding a total of five scores. The BOTMP provided Fine Motor, Gross Motor, Battery Composite, and Short Form scores. The Short Form was only used if the Battery, Fine Motor or Gross Motor Composites were unavailable for a child, which was the case for 17 participants. The Movement ABC provided one score and was used with about half of the children; it had not been published when our research began in 1992. One hundred twenty children had all five scores and 183 had four scores (missing the Movement ABC). Three children had only 2 scores, but both scores were below the 10th percentile which indicated that they met the criteria for DCD.
Because of the difficulty in establishing cutoff scores on standardized tests for the identification of DCD, we felt it appropriate to assign participants to one of three categories: DCD, Suspect, and non-DCD. The criteria used for each category were: (1) DCD ≤ 10 percentile on at least 2 of the 5 possible scores obtained, (2) suspect (a) ≥ 11 percentile and ≤ 25 percentile score on at least 2 of the 5 tests or (b) ≤ 10 percentile score on 1 of the 5 tests plus ≥ 11 percentile score and ≤ 25 percentile score on 1 of the 5 tests, and (3) non-DCD ≥ 25 percentile score on at least 4 of the 5 tests.
The inclusion of a "suspect" category is useful in identifying those children who do not exhibit serious motor delays, but whose skills are not clearly within the average range. Other standardized measures, such as the Bayley Scales of Infant Development (Bayley, 1983) , have used similar categories to define risk groups.
Three considerations led to a decision to define DCD on at least two measures. First, this definition avoided categorizing the child who had only an occasional problem with motor skills (poor performance on a single measure) as DCD. Second, it had been observed that it was not uncommon for children to score within the average range on one test or part of a test, but below average on another test or part of it. Defining DCD by low performance on at least two measures took into account this type of variability. Lastly, the practice of "triangulation," or using more than one score from a single data base to identify learning and developmental problems, is recommended by many professionals (Levine et al., 1982; Missiuna & Pollock, 1995; Wright & Sugden, 1996) .
Results
Sample Characteristics
In classifying the subjects as DCD, suspect DCD or non-DCD there were no group differences on age (F (2,305) = .23, n.s.) or SES (χ 2 (4) = .51, p = n.s.). There were significantly more boys in the non-DCD group than in the suspect or the DCD groups (χ 2 (2) = 9.95, p < .01).
Reliability
Internal Consistency
Cronbach's coefficient alpha was used to examine how well all items measured the same construct and contributed to the total assessment, with .70 specified as an acceptable level. The alpha coefficient for the total test was .88. The alpha of each item, if that item was deleted, measured greater than .87 (range of .87 to .88). The deletion of any item did not increase the alpha coefficient of other items. The total score of the DCDQ was significantly correlated with each of the items of the test, another measure of internal consistency. These item-total correlations ranged from r = .40 to r = .76, with all significant at the probability level of .0001.
Concurrent Validity
The total score of the DCDQ was significantly correlated with the four composite scores of the BOTMP (r = .46 to .54, p < .0001). The DCDQ was also significantly correlated with the total impairment score of the Movement ABC (r = -.59, p < .0001). The correlations between the DCDQ and the BOTMP are positive values, as high scores reflect better performance on both of these tests. The cor- 
Construct Validity
The groups differed significantly on the total DCDQ score (F (2,203) = 29.43, p < .001), demonstrating that the DCDQ measures a motor construct (see Table 3 ). Using the Scheffe test for post-hoc group comparisons, it was found that the DCD group scored significantly lower than the Suspect DCD group and the non-DCD group. The Suspect group also scored significantly below the non-DCD group. Boys and girls did not differ (F (1,203) = .32, n.s.), and age and total score did not correlate significantly (r = -.075, n.s.), indicating that the scale is valid for use with both genders and between the ages of 8 to 14 1/2 years.
Discriminant Function Analysis
A discriminant function analysis was performed using the 17 items of the DCDQ as predictors of membership in three groups: DCD, Suspect DCD, and non-DCD. Of the entire sample of 306 children, 102 had at least one item score (a variable) missing and were therefore excluded from this analysis, resulting in a sample size of 204. Two discriminant functions were identified, with a combined χ 2 (34) = 99.14, p < .00001. These two discriminant functions accounted for 87.4% of the between-group variability. After removal of the first function, no association was found between groups and predictors. The first discriminant function separated children with DCD and those suspect for DCD from the children in the non-DCD group. The best predictors for distinguishing between non-DCD children and the other two groups were the following items: catching a ball, running and stopping, throwing a ball, jumping, ease in learning new motor skills, hitting a ball or birdie, planning an activity requiring motor coordination, and a tendency to avoid sports. The DCDQ correctly classified 68.1% of the total sample: 86.4% of the children with DCD, 44.1% of those with Suspect DCD, and 70.9% of the participants without DCD.
Factor Analysis
Based on the face validity of the test items, items were initially divided into five categories: gross motor, fine motor, general coordination, handwriting, and praxis. These categorizations of motor functions are commonly seen in clinical research and practice (Levine, 1994; Parker, Larkin, & Wade, 1997) . Principal factor extraction with varimax rotation was performed to assist in determining the domains of the test, as demonstrated in the data, and to compare them to our original theoretical categories. Four distinct factors with eigenvalues > 1.0 emerged, explaining 63.4% of the variance. Loadings of items on factors are shown in Table  4 , and the labels assigned them are: (a) Control During Movement contained 5 items from the coordination and gross motor categories, and 1 from praxis. All involved motor control when the child was in motion, or when an object was in motion (caught or thrown); (b) Fine Motor/Handwriting contained 4 items, 3 from the handwriting category and 1 from fine motor; (c) Gross Motor/Planning 3 gross motor and 1 praxis item; and (d) General Coordination contained 3 items that described the child as "a bull in a china shop," "slow and awkward," and fatiguing easily.
Correlation of Factors
When items are combined additively to form an overall index, different patterns of response may lead to identical scores. For example, two similar total scores based on different combinations of item responses may reflect different motor abilities. For this reason, we examined the correlations between each of the factors and the subtests of the BOTMP and the Movement ABC (see Table 5 ). The number and patterns of significant correlations between the factors of the DCDQ and subtests of these motor measures supports the validity of the factors outlined. As noted earlier, a negative correlation between the DCDQ and any score of the Movement ABC actually denotes a positive relationship, due to the reverse scoring procedure of the Movement ABC.
The Control During Movement factor correlated strongly with a large number of subtests which included measurement of the movement of an object and or the child. The Fine Motor/Handwriting factor demonstrated significant correlations with the manual dexterity subtest of the Movement ABC and the visual-motor control and bilateral coordination subtests of the BOTMP. Significant correlations were found between the Gross Motor/Planning factor and subtests which measure running speed and agility, bilateral coordination, strength, response speed, visual motor control, and ball skills. The General Coordination factor was significantly correlated with balance (both tests) and visual motor control.
Development of a DCDQ Impairment Score
The total possible score on the DCDQ was 85; the mean score for the entire sample was 65.9 (SD equals 12.6, scores ranging from 32 to 85). Using the same definition of motor impairment that we used earlier, we developed cutoff scores for each of the three categorizations of DCD: (1) 0-48, scores from 0-10th percentile, denoted as DCD; (2) 49-57, scores from 11th to 24th percentile, denoted as Suspect DCD; and (3) 58-85, scores from 25th to 100th percentile, denoted as non-DCD.
Study 2
As part of a different project whose purpose was to examine the interrater reliability of the BOTMP (Wilson, Kaplan, Crawford, & Dewey, 2000) , the parents of 77 children completed a DCDQ at the same time that their children were tested on the Movement ABC and the BOTMP. This resulted in a further examination of the construct validity of the DCDQ, with a different population of children than those in studies 1 and 3.
Method
Participants
The seventy-seven participants in this second study ranged in age from 7.28 to 14.25 years. They differed from the sample of Study 1 in that their diagnosis of LD, ADHD or DCD was based on parent, physician, or teacher or all three impressions, not on extensive testing and objective criteria. Some in this sample showed evidence of learning or attention problems or both (n = 52; 14 boys, 11 girls; average age = 9.87 years, SD = 1.61), and some showed no such problems (n = 25; 8 boys, 17 girls; average age = 9.29 years, SD = 1.57). No significant group difference was found for the children's age (F (1,76) = 2.21, n.s.). However, there was a significant difference between the groups in gender (χ 2 (1) = 16.01, p < .0001), with more girls in the group with no known developmental problems, and more boys in the group with learning and attention problems.
Using the same method of identifying children with DCD described for Study 1, the children were categorized into three groups: DCD, Suspect DCD, and non-DCD. Table 6 shows the ages and gender of the children in each of these three groups. When the three groups were compared, there was no significant group difference for the child's age (F (2,76) = 1.61, n.s.). There was also no association between gender and group membership (χ 2 (1) = 1.55, n.s.). The child's age was not significantly correlated with the total DCDQ score ( r = -.0829, n.s.), so age was not used as a covariate in the next analysis which looked for group differences in the DCDQ score.
Results
There was a significant group difference in the DCDQ score (F (2,76) = 15.12, p < .0001). Post hoc group comparisons using the Scheffe test revealed that the DCD group scored significantly lower than the non-DCD group. This supports the findings of the main study and demonstrates that the DCDQ discriminates between children with and without problems in motor skills.
The correlations between the DCDQ and the four composite scores of the BOTMP were similar to the correlations found in Study 1, ranging from r = .57 to r = .66 (p < .001). Correlations between the DCDQ score and the impairment score of the Movement ABC were also significant (r = -.47, p < .001). Table 7 shows the correlations between the 3 factors of the DCDQ and the subtests of the BOTMP and the Movement ABC. These significant correlations suggest that the DCDQ is measuring a similar function as other tests of motor coordination.
Study 3
The degree to which the DCDQ measures constructs clinically observed by occupational therapists was also examined. Forty-six of the motor assessments described in Study 1 were completed by one occupational therapist with more than 20 years of experience with children. The therapist was "blind" to the child's diagnosis of RD or ADHD at the time of testing but was aware that none of the children had been referred for DCD.
Method
The occupational therapist made her own diagnostic classification of each child whom she assessed while testing the children but before any of the tests were scored. During the 2 1/2 -3 hr assessment, she observed the child's abilities and judged whether the child demonstrated one of the three characteristics of motor functioning: (a) good coordination-no problems were apparent, (b) poor motor planning-the child appeared to have difficulty figuring out how to move but once she learned or practiced the task, the coordination of the movement was acceptable, and (c) poor execution-the child appeared to know how to move his or her body to accomplish a task, but had difficulty controlling the movements, and the motor response was slow, awkward, or inefficient.
Participants
In this convenience sample of the 46 children assessed by this occupational therapist, there were 31 boys and 15 girls, ranging from 8.30 years to 14.09 years (average age = 11.23 years, SD = 1.64). Table 8 compares the identification made by the therapist with that made by the DCDQ. Agreement was 20 out of 21 (95%) for children who had no motor problems, and 8 out of 10 (80%) for children who had difficulty executing (but not planning) movement. However, there was only a 27% (4/15) agreement between the therapist and the questionnaire for children who the therapist defined as having motor planning problems; the DCDQ did not identify children with planning problems as often as the therapist.
Results
A series of ANOVAs was conducted to see if the three groups formed on the basis of clinical judgement showed any significant differences on the four factors that were generated from the DCDQ. Significant group differences emerged for the Control During Movement factor (F (2,45) = 4.82, p < .05), and for the fine motor handwriting factor (F (2,45) = 3.52, p < .05). For both of these factors, the group that the therapist identified as having good coordination scored significantly higher than the group that demonstrated poor execution of movement patterns. 
Discussion
Several challenges have to be met when developing measures for use with children who exhibit DCD. The most difficult is that there is no "gold standard" for the identification of this condition (Dewey & Wilson, in press; Henderson & Barnett, 1998; Wright & Sugden, 1996) . This is because there is no one test which is used extensively in the field, and also to the apparent heterogeneity of the group of children that we collectively call "DCD." This heterogeneity is possibly suggestive of distinct populations within the group of DCD (Hoare, 1994; Macnab, Miller, & Polatajko, 1999; Miyahara & Mobs, 1995; Parker et al., 1997; Willoughby & Polatajko, 1995) . If subgroups exist, it is not surprising that a child with DCD would score differently on different tests or exhibit a different profile on subtests within a test. In this study, we addressed the problem of identification of children with DCD by relying on a combination of the scores of two tests to identify children with DCD: The BOTMP commonly used as a normative test to assess motor skills and the Movement ABC developed specifically for the identification of DCD. The studies show that the psychometric qualities of the DCDQ appear to be sound. The scale is appropriate to use with either boys or girls, and the lack of correlation between test scores and age indicates that it can be used with confidence with children from 8 years to 14 years 6 months of age. Internal consistency was very strong, with a high alpha coefficient for the test that did not change with the deletion of any item.
Assessment of the clinical validity of any measure occurs over time, with the continued use of a test. This will be true for the DCDQ as well, but the initial analysis reported here is encouraging. The questionnaire is significantly correlated with two tests of motor skills, indicating its effectiveness in assessing problems in motor skills through parent report. It is more highly correlated with the Movement ABC than with the BOTMP, which probably reflects the fact that the Movement ABC and the DCDQ were designed to identify motor problems, while the primary purpose of the BOTMP is to assess motor skills for educational placement and programming (Bruininks, 1978) .
Using a scoring system that identified three groups (DCD, Suspect DCD and non-DCD), the total score of the DCDQ accurately reflected the child's competency in motor skills. The questionnaire was most accurate in correctly classifying children with DCD (86% correct). Children without DCD were correctly identified 71% of the time; there were 29 % of the children whose parents identified a movement problem but whose performance on standardized tests was not indicative of motor difficulties. Parents may have identified a problem in attention, aptitude or motivation as difficulty in coordination, but assessments of motor skills did not confirm this. Conversely, the parent report of functional limitations of motor skills in their children may be the most accurate but our current standardized tests did not identify the problems.
Participants whose motor skills were "suspect" were identified 44% of the time. This lowest percentage is not unusual considering that the motor difficulties of this group fall between a clearly defined presence or absence of the disorder; obtaining a score between 49 and 57 on the DCDQ suggests that the child should be examined further by a specialist in the field of children's motor skills, such as an occupational therapist. The specificity of the DCDQ is strong enough to recommend its use as a screening instrument. It was not developed to be a diagnostic index on its own nor to replace existing tests, but rather to provide the professional with the parent's perceptions of the children's functional skills outside of the clinic setting. Should the test score indicate a categorization of DCD or a suspect of DCD, further testing of motor skills and functional performance is warranted.
The factor analysis largely supported our theoretical categorizations of the DCDQ, with some modifications. Four distinct factors explained 63% of the variance. In order to understand how these factors relate to different patterns of motor performance, we examined the correlation of these factors with the subtest scores of the two other tests used for identification of DCD. The existence of these factors is supported by the number and patterns of moderately strong significant correlations between our factors and the subtests which have items matching the motor function named. The most obvious example is that of the Fine Motor/Handwriting factor, which correlated significantly with the manual dexterity subtest of the Movement ABC and with the visual-motor control and bilateral coordination subtests of the BOTMP. The former two subtests are comprised largely of visual-motor tasks and paper-andpencil tasks, while the latter one (bilateral coordination) has one paper-and-pencil item.
The Control During Movement factor is clearly related to almost all of the subtests of both the BOTMP and the Movement ABC, reflecting the fact that most of the items of these two tests involve control when the child is moving or when an object is being caught or thrown, as do these items on the DCDQ.
The General Coordination factor included three items of a very general nature. The association of subtests measuring balance with this factor supports clinical observations that there are children who exhibit low postural tone, are easily fatigued, are clumsy and tend to have poor balance skills (Fisher, Murray, & Bundy, 1991) .
It is interesting to note that the visual-motor control subtest of the BOTMP correlated significantly with all four factors, indicating how fine motor and handwriting problems can be related to many motor and perceptual functions: form and space perception, motor planning and motor memory, sequencing, and visuomotor coordination (Cermak, 1991) . Handwriting is sometimes viewed as an "end-product" in the complex process of motor coordination, so its relation to many underlying factors is not surprising.
The discriminant function analysis revealed eight items which best predicted membership in the non-DCD group, compared to the DCD or Suspect group. Of the eight items identified as the best predictors, six of them constituted one entire factor, the Control During Movement factor. These items measure children's motor skills when the child is moving, or an object is moving, or both are moving, which are higher level skills than activities that do not involve as much movement through space. If a child scores low in this factor, there is support for the identification of DCD.The usefulness of the DCDQ in discriminating between children with and without DCD was further supported through the results of two other studies, although the agreement between the therapist and the DCDQ was low for children whom the therapist saw as having problems in the planning of their movements. The fact that the DCDQ does not identify children with motor planning problems as readily as other types of problems could be related to the observation that the correlations between the Gross Motor/Planning factor of the DCDQ and most subtests of the two motor tests were very low. Current tests of motor abilities, as well as this questionnaire, appear to identify some children with motor problems but may "miss" those with planning difficulties (Hoare, 1994) . Another possibility is that parents were able to identify problems in the execution and coordination of their children's motor skills, but were less likely to be aware of difficulties in the planning component of movement. Finally, it is possible that there are too few items related solely to motor planning in this factor of the DCDQ, with most items being of a gross motor nature. It has been suggested that different tools are needed for the identification of developmental dyspraxia than for that of DCD (Miyahara & Mobs, 1995) . This possibility is presently being investigated by some of the authors (Dewey, 1995; Dewey, Wilson, Crawford, & Kaplan, in preparation) .
There were limitations inherent in the design of these three studies. One relates to a possible sampling bias in Study 1: the group of children we gathered data from was not representative of the entire population, in that they had more learning and attention problems. As described earlier, the sample used for the development of the DCDQ was children and families participating in a larger study of learning disabilities. This sample was also unique in that all the children involved were part of families who were willing to commit approximately 10 hours to a large research project; in families this committed to supporting their children's learning, the parents may have been more familiar with the capabilities of their children than parents who did not volunteer to participate. Another possible sampling bias is that none of the children in Study 1 or 3 were referred because of their motor coordination problems. It is possible that children who are referred for DCD have a different type of problem from those who may be identified through other means (Missiuna, 1994; Wilson, Polatajko, Mandich, & Macnab, 1998) . The final limitation lay in the initial design of the questionnaire, which allowed the parents to choose a "Don't know" response for any item. In a number of cases, this prevented us from calculating a total score, which in turn prevented us from determining the presence or absence of DCD. In retrospect, we realize that a "best guess" is more helpful to diagnosis than a nonanswer, and we have modified the questionnaire.
In summary, this paper describes the development of a parent questionnaire, and the examination of its reliability and validity. This questionnaire is succinct, easy to administer and score, and provides information on the existence of motor difficulties in children. When used as a screening tool or in conjunction with a clinical assessment, the DCDQ could provide a valuable adjunct to measures used by occupational therapists. L
